Purpose -The purpose of this paper is to operationalise infomediaries in an agricultural context, specifically upland rice farming. Infomediaries are people who facilitate access to information and communication technologies (ICTs). This offers a socially grounded solution to the nagging issue of the digital divide.
Introduction
The poorest of the poor farmers live in upland areas (Cruz et al., 1986) . Infrequent rainfall, confounded by the recent weather uncertainties, and the seemingly harsh terrain, put these farmers in a very difficult situation. It is said that even the most well-intentioned agricultural extension workers have a hard time regularly visiting the upland areas. Hence, upland dwellers find it challenging to optimise technological innovations that have accumulated over the years of research.
There are several reasons for the need to improve rice production in upland areas. First, it can significantly contribute to national production targets, which sits well with the food self-sufficiency plan of the government. Second, aside from the potential to augment national production, there is a moral obligation to feed the thousands of poor people in the uplands. Sebastian et al. (2006) note that agricultural extension increases yield by roughly 15 per cent. Drawing on this estimate, one can safely assume that as the farmers get more informed, they will be in a position to seek further information, and the means to gain access to new technologies on rice farming. This assumes that access to information can have a domino effect leading, for instance, to farmers organising themselves so that they can afford to purchase farm machinery or finance input-intensive farming operations or learn about more cost-effective farming technologies. Hence, access to information is indispensable for rice farmers. This paper argues that the youth, as infomediaries, will facilitate provision of the needed agricultural information to some upland communities in the Philippines. It also endeavours to contribute to the scarce literature on infomediaries, by way of providing a working framework on how to go about mobilising the youth to perform the said role. The paper has six sections. The first section discusses upland communities and how information could reach them. The second section talks about the infomediary concept and the bases for mobilising the youth to perform the infomediary role. The third section discusses the research context, which helps in understanding the analyses made and the recommendations put forward in the latter part of the paper. The fourth section details the results of the study conducted in Aurora and Albay. The fifth discusses the working framework for mobilising the youth to serve as infomediaries, as well as policy recommendations that can be drawn from this research. The conclusion specifies some theoretical and pragmatic contributions of this research.
Multifarious communication channels
The fact that there are innumerable ways to reach farmers even in far-flung areas should be lauded. Table I summarises some of the widely used communication channels in agricultural extension. The world has witnessed a surge in the use of mobile phones in agriculture. Documented experiences in the Philippines, India and countries in Africa abound (Rao and Sonar, 2012; Crandall, 2012) . Mobile phones have facilitated much of the information needs in agriculture in recent years. Despite their usefulness, one disadvantage of using mobile phones is the limited number of characters available, which may prove difficult in relaying ''how-to'' technologies. This is something that may be solved by preferring calling over sending SMSs. However, in countries like the Philippines where calling is far more expensive than sending SMSs this might prove challenging.
The next medium is the radio, which remains useful in reaching out to people in far-flung areas. Radio is a companion medium, and is admired as having a personal touch for its listeners. Additionally, it is cheap to convey information on radio, depending on the reach and length of broadcast material. However, messages transmitted via radio are ephemeral. Hence, just like mobile phones, this can prove challenging in relaying how-to information, something that may partly be denied (or not) by experiences in school-on-the-air implementation worldwide.
The print medium is another channel for disseminating information on agriculture. It is effective in relaying how-to information, as readers may always refer to it should they miss a step. Hence, during an e-readiness study in 2010, farmers preferred the printed medium (Manalo et al., 2010) . However, printed materials can be expensive to produce. At the Philippine Rice Research Institute (PhilRice), for instance, 3 000 copies of a magazine would cost around US$6 000. Additionally, delivery of these materials to far-flung areas might prove difficult.
Meanwhile, agricultural institutions are increasingly using online platforms. The advantage here is that a wealth of materials can be downloaded easily from their respective websites. With the rather low internet penetration in the country, however, optimising these online platforms could prove very challenging.
What can be gleaned from this is that in the field of agricultural extension, practitioners and scholars have experimented meticulously with various media to effectively disseminate agricultural information. Most practitioners would argue that no single medium would be able to do everything as far as agricultural extension is concerned. Complementation is the way to go. The challenge is to reverse the information poverty that is widely prevalent in upland areas.
ICT-based initiatives in the Philippine agricultural sector Aside from web-based initiatives, key agricultural research institutions in the Philippines, such as PhilRice, the International Rice Research Institute (IRRI) and the University of the Philippines Los Bañ os have been developing ICT-based applications with the aim of making farming a more fulfilling and profitable enterprise. The Nutrient Manager is among them. This is an application that agricultural technologists and farmers can use for more precise fertiliser application. It is known that nutrient management in rice farming is indeed very expensive, and if proper timing is not observed, fertilisers will be rendered useless. The e-rice calendar is a new application, which serves as a reminder of the farm chores that should be done. It can prove to be the farmers' second-best friend, the first being the water buffalo.
Information hubs and ICT applications are well-intentioned initiatives to improve rice farming in the Philippines. The question, however, is how they can be optimised, given the wide variety of circumstances confronting Filipino rice farmers. Manalo et al. (2010) document some of the major issues facing rice farmers in the Philippines when it comes to ICTs: access; computer (90 per cent) and functional illiteracy; insufficient time; expensive computer rentals; language issues (as most text on the internet is in English); and computer anxiety (or the feeling of discomfort when in front of computers). Given these obstacles, there must be a way to enable farmers to benefit from ICT-based initiatives. This is something that infomediaries can offer. Infomediaries are people, preferably ICT-literate, who access information for others (Manalo, 2011) .
The infomediary concept

Infomediaries in a larger context
There is a scarcity of literature on infomediaries, despite their growing importance in the field of ICT for development (ICT4D). It should be highlighted, however, that it is not a new concept; it already appeared in the literature more than a decade ago (see Cronin, 1998, in Sein and Furuholt, 2012) . Back then, it referred broadly to the work of librarians who help readers access catalogues. Some attempts have been made to conceptualise infomediaries, the most recent being the work of Sein and Furuholt (2012) . They try to categorise infomediaries by means of the following questions: What do they do? Who are they? How are they giving the services? Why are they doing this? In which context?
Suffice it to say, infomediaries are service providers (Sein and Furuholt, 2012) -from librarians who help readers access public catalogues to computer operators who facilitate access to computers. Journalists, likewise, play infomediary roles when they connect people to issues that may have a significant impact on their lives. Grunfeld (2011, pp. 26-7) notes that ''infomediaries can also be proactive, identifying and facilitating access to appropriate services for local needs, support local content generation and training''. A similar concept is that of a champion, ''someone who can get things done, and this is something that requires intermediation between users and external organisations''.
In the agriculture sector, infomediaries have been noted in the literature on telecentres. Proxy cases were noted in India and in China. Proxies can be either children or computer assistants who search the internet on behalf of others. Soriano (2007) notes that the best infomediaries are those from the relevant community. Manalo et al. (2009) note the importance of infomediaries in the pilot-testing of the online campaign on rice production. Videoconferencing was one of the components of the campaign, where experts from the central office of PhilRice in Luzon in the North communicated with farmers in Mindanao in the South. The activity was successful, owing to the fact that all the farmers needed to do was to sit and speak. The infomediaries took care of all the technical aspects of the process, such as setting up the computers and making sure the microphones worked.
There is sufficient evidence that infomediaries work. The thing, however, is that they are not given much attention. Soriano (2007) observes that the next thing telecentres should consider is investing in capacity-building and enhancing the credibility of infomediaries. Implementers should keep an eye on exploring further the characteristics and the scope of work infomediaries can do. This can lead to properly aligned interventions that would facilitate bringing the benefits of ICTs to the poor and marginalised.
The Filipino youth and ICTs
Having established the importance of infomediaries in the previous sections, this part will establish that the Filipino youth can perform infomediary roles in upland communities in the Philippines. There are good reasons worthy of discussion in relation to the youth-infomediary proposal. Young Filipinos are highly literate, and most of them are tech-savvy. It is known worldwide that literacy rates of Filipinos, young and old, are among the highest in the developing world (World Bank, 2008a, b) . This very easily answers the concern about the functional illiteracy of some of the farmers in the Philippines.
The second point pertains to the massive data on the intimate relationship between the Filipino youth and ICTs. Filipino youth have been glamorised as the world's most tech-savvy individuals. Various surveys point to the high proficiency of young Filipinos in using ICTs. For instance, a 2010 survey by Synovate Asia noted that Filipino youth outranked their Asian peers when it comes to using the internet and uploading photos and videos on social media sites such as Facebook and YouTube (Hermosa, 2010) . Another survey by Synovate Asia noted that Filipinos could not sleep well when their mobile phones were not within easy reach. The television watching rates of young Filipinos, something that has appeared consistently in youth surveys, are also very high (see Sandoval et al., 1998) . On average, they spend roughly eight hours daily watching television (Manalo, 2011) .
The Philippines has gained the reputation of being the social networking and SMS capital of the world (Dimacali, 2010) . The Philippines account for 25 million of the more than 750 million Facebook users (Villanueva, 2011) . Likewise, Filipinos sent billions of text messages daily in 2009, although this number is expected to decrease in recent years as the texters have resorted to social media sites such as Facebook. The book Digital Review of Asia and the Pacific noted the Philippines as being among the countries in the region with the largest number of innovative ICT applications (De la Peñ a et al., 2009). Hence, the ''e-everything'' phenomenon is quite pronounced in the Philippines. These data attest to massive developments in the use of ICTs in the Philippines (although distribution of access needs to be improved) and to young individuals being at the frontline in this major phenomenon.
I do not wish to romanticise the infomediary proposal on the sole basis of the high literacy and high technical capability of young Filipinos. I am very aware that issues seem to be more complex when it comes to specific social contexts. National surveys might prove weak in explaining local realities, particularly in rural areas. A more nuanced approach is needed for that.
The next part of the paper considers the research done in the upland communities of Albay and Aurora. It aims to highlight the different issues that might get in the way of the infomediary proposal. It identifies contextual issues, as well as the potential solutions to these concerns.
The research context
This study was done in the upland communities of Aurora and Albay. Aurora is 237 km north of Manila, and almost 80 per cent of its residents live in rural areas. It has 21,250 ha. devoted to rice farming (see www.aurora.ph). Albay, which is 522 km south of Manila, has better access to information, owing to its access to nearby cities. However, farming can be risky in Albay, especially in areas surrounding the Mayon Volcano, the most active volcano in the Philippines. Close to 50 eruptions have been recorded in 400 years (Schroffel, 2009 ).
The Albay participants came from the villages of Hacienda, Visita and Agñ as on San Miguel Island. The last two villages were considered as one cluster owing to their small size.
Participants from Aurora were from the villages of Kadayacan and Bayanihan. Roads to these villages are unpaved and hilly. It costs PhP50, or a little more than US$1, to get to the town centre from these villages. This is very expensive, considering that most Filipinos live on less US$1.35 (ADB, 2008).
There were 38 research participants for this study. Children International, an international non-governmental organisation whose thrust is on child sponsorship, helped in gathering research participants in Albay. School principals and teachers helped in gathering participants in Aurora. All participants were children of rice farmers.
Owing to the aims of the research, this study employed purely qualitative research methods. Time transects, mobility mapping, photovoice and individual interviews were the methods used. Time transect is useful in exploring issues related to ''how people spend their timetime as a factor related to seeking services, time for being involved in work activities and time spent looking for food/resources'' (Beazley and Ennew, 2006, p. 195) . In this study, the participants were asked to draw a pie chart of their usual weekly activities. Mobility mapping is useful in exploring issues related to ''mobility of men, women, and children in rural and urban areas'' (Beazley and Ennew, 2006, p. 194) . In this research, the participants were asked to draw a map of the places they usually visit in a week. Photovoice is ''a process by which people can identify, represent and enhance their community through a specific photographic technique'' (Wang and Burris, 1997, p. 369) . The participants were asked to take photos of something that represented their dreams for themselves and for their respective families.
Salient points gathered were transcribed and coded. Thematic analysis was done. All participants were asked to sign informed consent letters prior to their participation in the study. They were also allowed to withdraw their participation at any point of the research.
Results and discussion
Lived experiences on ICTs of the upland youth in Aurora and Albay
The technologically deprived youth of Aurora. In general, computer anxiety and inadequacy of ICT infrastructure were the key ICT issues in Aurora. It should be noted, however, that despite technological issues, the students were very well aware of the importance of ICTs in their lives.
The difficulties in putting up ICT infrastructure in rural areas are well illustrated in Aurora (see Plate 1). The province is often frequented by typhoons, and it is only recently that Aurora has been connected to the outside world.
The research was conducted at Bayanihan National High School, with most of the research participants belonging to ethnic minorities such as the Igorot and the Ilongot. The nearest computer access point in the area was the community high school. Key informants said that previously, apart from the use of the computers for instruction, members of the community had used them for other purposes, such as communicating with their loved ones abroad. Owing to unpaid bills, however, they got disconnected:
The school had some problems settling the bill. Before, internet was open for everybody in the community, not just for students (Teacher, in her 30s).
Hence, the nearest computer access points, post-disconnection, are those in the downtown areas, and the expense associated with using them resulted in infrequent access to computers, as illustrated by the following quote:
We Prior to disconnection, the students said that they were hardly able to use the school's computers. They were told that they could not use the computers when the teachers were not there to supervise them. The teachers, the students said, were busy so much of the time that they could not use the computers. Aside from the restrictive rules, the students also lamented the scarcity of computers:
Plate 1 Students need to hang their mobile phones somewhere steady to receive a signal
We only have very few [computer] units here [. . .] It would have been better if it's 1:1 so everyone can focus on it, so when they go out of the barrio they won't be afraid to use a computer [. . .] around 50 per cent of the students in our class are afraid to touch a computer (Male, 16, Aurora).
These cases resulted in several negative repercussions, such as computer anxiety, which led to computer illiteracy:
I am afraid to touch the computer because I might damage it [. . .] I will just try to explore more once I have my own (Female, 16, Albay).
It should be apparent that the young individuals really wanted to know more about computers. They were aware of the advantages of being a computer-adept person. The environment was just not provided to satisfy their interest:
Our teacher said that those who know how to use the computer will be very productive in the future. The society needs them. They will be in a very advantageous position (Male, 14, Aurora).
Moreover, most of the research participants were either farmers themselves (as reflected in Figure 1 ) or did not, in any way, have the desire to leave rice farming in the future. They were determined to help their parents in any way they could: Access and computer anxiety are two main concerns among the upland youth in Aurora, and should merit serious attention. First, the infrastructure phase is the first phase towards an e-ready society. This should be made available first. Otherwise there is no point in fantasising about an e-ready society. Second, the young individuals will never have the confidence to use computers if they fidget just at the sight of them. However, it should also Figure 1 A mobility map showing that the participant spends time on the rice farm be highlighted that there was a strong desire to be proficient in ICTs, and an appreciation of their importance.
The tech-savvy youth of Albay. As opposed to young people in Aurora, Albay participants seemed e-ready to the point of being tech-savvy. Suggestions of computer and mobile phone addiction were documented, as were the significant amounts spent on purchasing prepaid credits. In Albay, research participants were from San Miguel Island, a 20-30 minute boat ride from Tabaco City. Albay has comparatively better access to information than Aurora, owing to its proximity to key cities such as Legazpi and Naga. In addition, the Albay participants were already at university so they spent most of their time in Tabaco City.
Back on San Miguel Island, an elementary school has recently acquired 20 new computers with internet free for students' use, a welcome addition to the sole computer access point owned by one of the island's residents. When it comes to computer literacy, the participants in Albay were technologically more adept than those from Aurora. They frequented computer shops in Tabaco City to access Facebook and YouTube (see Figure 2 ).
The following quotes say something about their activities inside computer shops:
We These young individuals also participated in the decision-making on rice farming in their respective families. This was something that they did willingly as they could no longer help physically on the farms, owing to their busy schedules at university. Discussions within the family usually revolved around planning -choosing rice varieties to plant, budgeting and hiring people for transplanting. They discussed strategies on how to save on inputs and tasks distribution:
When we do harvest, weeding, shooing birds away [. . .] we always talk about farming, especially after eating (Female, 16, Albay).
Despite the rather high computer literacy, there were also cases of computer anxiety. They attributed this to the fact that developments in ICTs were rather new to them, and, hence, they have not fully explored them:
On the Island, we barely had any idea about Facebook before, so now some are still afraid to explore it, we are not yet [. . .] we are still curious [. . .] it's basically lack of knowledge about computers (Female, 19, Albay).
Figure 2 A mobility map showing that the participant regularly visits a computer shop
When it comes to mobile phones, roughly 10-20 per cent of their weekly allowance was spent on purchasing prepaid credits. They also availed themselves of the unlimited calling and texting promos of mobile phone companies in the Philippines, such as Gaan Many admitted sending more than 200 text messages daily. Sometimes, they were scolded by their parents as they could not detach themselves from their mobile phones even when they were eating or doing household chores. Many of these young individuals texted the numbers they saw in public toilets or on bus seats, or those referred to them by their friends. Conversations varied from simple hi's and hello's to more complicated ones concerning love and relationships.
Access was not much of a problem in Albay. For one, most of the research participants stayed in Tabaco City with plenty of computer access points. In addition, computer access points, such as those in a public school, were starting to mushroom on San Miguel Island. Consequently, higher proficiency in using the computers was observed in Albay than in Aurora, although a few cases of computer anxiety were noted. The case of Albay may suggest a form of digital divide where a person may benefit from ICTs even if he or she does not own the facility or gadget. In Albay's case, the participants benefited from the access points in Tabaco City although they were not originally from there.
Despite the stark contrast in the two cases, there are some strong similarities worthy of consideration. First is the fact that, across provinces, the desire of the participants to help their parents was obvious. They just could not find adequate time to perform farm chores owing to their busy schedules at school. This is an important point, as anyone who wishes to engage them on farming-related activities should consider their concern for the rice farm and for the farming family. Second, despite cases of computer anxiety, high ICT proficiency, or at least the strong will to be good at it, was very apparent. Hence, while the situation at school might be challenging, there may be the opportunity to learn elsewhere, possibly at a computer shop or through friends. This is related to what scholars say about young people finding unconventional ways to acquire ICT skills (Lee, 2005) . These points provide strong justification for the mobilisation of young individuals to serve as infomediaries for their parents. The next section discusses the proposal to mobilise young Filipinos in more detail.
How to go about pushing for infomediaries in the uplands
Just 10 per cent
Reflecting on the cases presented above, we see that there is a myriad of activities that can be converted to more productive uses. For instance, in the case of Albay, texting addiction and frequent visits to computer shops were rather disturbing themes.
The challenge for the infomediary proposal is to convert at least 10 per cent of the youth's ICT habits to infomediary-related activities. For instance, in the case of mobile phones, it would be a milestone if we could get the text addicts to address their parents' questions to the PhilRice Text Center (PTC). In much the same way, getting the Facebook addicts to navigate around the websites of PhilRice, IRRI and the Department of Agriculture (DA) would constitute even more significant progress.
As observed above, the desire to be involved in farming is still present. It is just that young people are busy at school, and probably also have dreams other than farming. Given this scenario, what is lacking is a mechanism that would allow them to do their school tasks while not being totally disconnected from farming.
The infomediary continuum Figure 3 shows some key ingredients for implementing an infomediary initiative. The infomediary continuum is composed of three main elements: must-haves, awareness and activities to prompt action.
Must-haves are the primary requirements for an infomediary initiative. First, which can never be overemphasised, is the importance of a decent computer access point. The cases presented above show that the youth have a strong interest in using computers. Access, however, has proved difficult. The case of Aurora, for instance, showed that the community has already used computers for different purposes prior to disconnection. Second, is the provision of a conducive environment for learning how to use ICTs. In Aurora, it was noted that while the school already has a computer laboratory, the students could not optimise its use because of restrictive rules. Brosnan (1998) observes that an environment that is not conducive to learning unintentionally worsens issues of computer anxiety. A good alternative for teachers is to mobilise student organisations, whose members are proficient in using the computers, to man the computer laboratory. Good scheduling and mentoring are vital in breaking through computer anxiety.
Support platforms refer to the efforts that should be made by the government. For instance, in this case, we are working towards mobilising the youth to serve as infomediaries for their farmer-parents. The support platforms refer to efforts that should be executed by agencies such as PhilRice and IRRI. If the goal is for the youth to access information from their websites, then there should be efforts to make the websites youth-friendly. Uploading of games, online quizzes, manga and other edutainment-based initiatives should be encouraged. Fun is a key element in any youth engagement.
The second main component is awareness. It is important to have a clear message on the expected roles of the youth. In this research, it was glaring that the young individuals wanted to contribute to rice farming in different capacities, but they were unaware of any effort that would make that possible. While many of them were heavily involved in all stages of rice production, it was impossible for most of them to be directly involved owing to their hectic schedules in school. They need something that will enable them to do their tasks in school while remaining attached to the rice farm.
Cognisant of this issue, there are two things that can be done. The first is anchored in the conscientisation approach. The youth should be made aware of this initiative. They should know that they can do something for their parents; and parents should know that their children can do something for them. This means that massive promotion of the infomediary concept is needed, one that will trigger the desire in the youth to help indirectly on the rice farm. In this research, I found that the parents did not want their children to farm. They were pushing their children in other directions so they could live a better life one day. This is something that is not difficult to understand considering the sad plight of rice farmers in the Philippines. An average farmer earns roughly US$2 daily (PhilRice, 2008) , which is hardly enough to make ends meet. Having said that, there should be some negotiation with the parents. It should be made clear that the aim is for them to have better access to information through their children. Implementers should be able to convince the parents to support this initiative; otherwise, the chance of failure is high. Figure 3 The infomediary continuum
Another way to help promote this initiative would be to have a module on how to become an infomediary in schools. In the Philippines, high school students are required to take the subject Technology and Livelihood Education (TLE). The module can be incorporated in TLE. This would give a strong signal that the initiative is being taken seriously. The support of the Department of Education is crucial, considering the impact teachers have on their students. The module should introduce the students to the rice farming situation in the Philippines, and the potential of upland rice farming to augment national production. Then, they would be introduced to their new role as catalyst of development in their rice farming community by serving as infomediaries for their parents. The students should be well informed of what they can do and why they are doing it.
The third component is made up of the activities that would motivate the youth to perform infomediary roles. It is a rule of thumb that approaches seeking to engage the youth should be creative and entertaining. Hence, this initiative banks on positive reinforcement as a key strategy. Different awards would be given to participants. The ''PTC fanatic'' award would be given to the one who sends in the highest number of pertinent messages to the PTC. The ''Wizard Award'', for the highest score in a quiz administered to the participants, would be part of the module. The ''Facebooker of the year'' award would be given to the most active in the Facebook group created for the participants. The one who reports the highest yield and a strong correlation with the infomediary role that he or she performed, verified by a site visit and interview, would receive the ''Highest yielder'' award. These are some of the options that could be explored to optimise youth participation in this initiative.
Policy implications
While this paper has already raised several matters that should be given attention, I wish to highlight the following items:
B Strong collaboration with the Department of Education is necessary to realise such an initiative. The school would serve as the nucleus for agricultural extension.
B More than anything, there is a need to take seriously provision of the necessary ICT infrastructure. Broadband access might work in the areas described in this paper.
B The development of materials on agricultural extension that target the youth is necessary if they are to perform effectively as infomediaries.
B The government must work towards context-specific solutions for far-flung areas. The strategy proposed in this paper would not necessarily work in other upland areas. What is needed is to assess the situation precisely before proceeding. Research on extension modes, as well as on the champions that can be tapped for the success of the initiative, is required.
B Piloting is a must to check on the issues that might get in the way of successful implementation of this initiative. The behaviour of young people in performing their roles, and the communication dynamics in the household, must be considered thoroughly.
Conclusion
Several realisations can be gleaned from this paper. First, it reaffirms that the digital divide is not just an access issue, and that, therefore, socially grounded solutions are necessary and useful. Second, this research reinforces the call for context-specific solutions to address the perennial issues of those marginalised from ICTs. This is drawn from the fact that different social contexts require different recipes in addressing social concerns. Transferability, not generalisability, is the emphasis in this research. Third, among extension scholars, this paper reiterates that the school can serve as the nucleus for agricultural extension. It is well to pin attention on using the school for the purposes of agricultural extension, as farmers' children converge in school. In doing so, the problem of individually visiting the households might be addressed, although there is no substitute for face-to-face talks with the farmers, which should happen whenever possible. Lastly, this research contributes to the scarce literature on infomediaries as a social solution to the digital divide.
